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(S)  Fire  stop. 
(57)  A  fire  stop  (1,30,35,40,50,60,65,66,70,75,80,85  to  90)  for 
sealing  the  space  between  a  flue  pipe  (2)  and  the  periphery  of 
an  opening  (3)  in  a  structural  member  such  as  a  floor  (4) 
through  which  the  flue  pipe  passes  comprises  a  collar  having 
a  bore  (8)  for  sealable  engagement  with  the  flue  pipe  (2). 
Portion  (6)  of  the  outer  periphery  of  the  collar  tapers  in  an 
axial  direction  for  sealing  engagement  with  periphery  of  the 
opening  (3).  The  collar  is  formed  from  two  collar  segments 
(5)  which  are  usually  pre-fabricated  from  a  cementitious 
material  which  is  selected  so  that  the  density  of  the  material 
of  the  collar  is  similar  to  the  density  of  the  floor  (4).  Each 
segment  (5)  extends  into  the  space  above  the  floor  (4).  A 
heating  dissipating  fin  (10,67,71)  extends  radially  from  the 
outer  periphery  of  the  collar  above  the  opening  (3).  In  the 
event  of  a  fire  in  the  flue  (2)  the  collar  rises  on  its  taper 
maintaining  sealing  engagement  with  the  periphery  of  the 
opening  (3)  and  dissipating  heat  into  the  heat  sink  formed  by 
the  floor  (4)  and  into  the  ambient  air  above  the  floor. 
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The  i n v e n t i o n   r e l a t e s   to  a  f i r e   s t o p   f o r   s e a l i n g   the   s p a c e  

b e t w e e n   a  c o n d u i t ,   in  p a r t i c u l a r   a  f l u e ,   and  the   p e r i p h e r y  

of  an  o p e n i n g   in  a  s t r u c t u r a l   member   t h r o u g h   wh ich   t h e  

c o n d u i t   p a s s e s .  

When  i n s t a l l i n g   p r e - f a b r i c a t e d   c h i m n e y   f l u e s   or  d u c t s  

of  s t a i n l e s s   s t e e l ,   g a l v a n i s e d   s t e e l   or  p r e - c a s t   c o n c r e t e  

i t   is  e s s e n t i a l   to  s e a l   the   o p e n i n g   t h r o u g h   which   : h e  

c h i m n e y   f l u e   p a s s e s   in  o r d e r   to  r e s t r i c t   the  p a s s a g e   o f  

f l a m e ,   smoke  and  g a s e s   in  the   e v e n t   of  a  f i r e .  

One  of  the   m e t h o d s   used   w h e r e   t he   c h i m n e y   f l u e   is  to  be  

i n s t a l l e d   in  a  - b u i l d i n g   c o n s t r u c t e d   of  c o n c r e t e   or  a 

b u i l d i n g   w i t h   c o n c r e t e   s l a b   f l o o r s   is  to  f i r s t   i n s t a l l   t h e  

c h i m n e y   f l u e   in  the   d e s i r e d   p o s i t i o n   and  c a s t   the   f l o o r  

a r o u n d   the   f l u e .  

One  d i s a d v a n t a g e   of  t h i s   m e t h o d   is  t h a t   c o n s i d e r a b l e  

a c c u r a c y   of  i n s t a l l a t i o n   is  r e q u i r e d   as  t h e r e   is  no  s c o p e  

f o r   c h a n g i n g   the   p o s i t i o n   of  the   f l u e   a f t e r   the   f l o o r   h a s  

been  c a s t   a r o u n d   i t .   In  a d d i t i o n ,   t h e r e   is  a  r i s k   t h a t  

the   c h i m n e y   f l u e   w i l l   be  d a m a g e d   d u r i n g   s u b s e q u e n t   w o r k  

o p e r a t i o n s .   F u r t h e r ,   the   main  c o n s t r u c t i o n   a c t i v i t y   i s .  

d i s r u p t e d   w h i l e   the   c h i m n e y   f l u e   is  i n s t a l l e d .   A n o t h e r  



d i s a d v a n t a g e   is  t h a t  i t   is  d i f f i c u l t   to  r e m o v e   s e c t i o n s  

of  t h e   i n s t a l l e d   c h i m n e y   or  f l u e   u n i t   f o r   r e p a i r   o r  

r e p l a c e m e n t .   A  f u r t h e r   d i s a d v a n t a g e   w h i c h   is   e s p e c i a l l y  

a p p a r e n t   w i t h   c o n d u i t s   or  f l u e s   of  s t e e l   m a t e r i a l   i s  

t h a t   b e c a u s e   t h e   d u c t   or  f l u e   is  f i x e d   i n t o   p o s i t i o n  

on  h e a t i n g   t h e   e x p a n s i o n   of  t h e  f l u e   r e s u l t s   in  b u c k l i n g  

and  s u b s e q u e n t   r u p t u r e   of  t h e   f l u e   w i t h   a  c o n s e q u e n t  

e s c a p e   of  f l a m e   and  g a s e s .  

T h i s   i n v e n t i o n   is  d i r e c t e d   t o w a r d s   p r o v i d i n g   a  f i r e   s t o p  

w h i c h   w i l l   a l l o w   a  c h i m n e y   f l u e   to  be  i n s t a l l e d   t h r o u g h  

e i t h e r   a  c o n c r e t e   f l o o r ,   c e i l i n g ,   w a l l   or  any  s t r u c t u r a l  

member   a f t e r   t h e   c o m p l e t i o n   of  a l l   s t r u c t u r a l   b u i l d i n g   w o r : : .  

A d d i t i o n a l l y   t h e   i n v e n t i o n   is   d i r e c t e d   t o w a r d s   p r o v i d i n g  

a  f i r e   s t o p  t y p i c a l l y   to  t he   f o l l o w i n g   s t a n d a r d   (  BS  4 7 6 :  

P a r t   8  1972  and  DIN  4 7 0 2 ) :   "The  f i r e   s t o p   when  used   to  s e a l  

a  p e r f o r a t i o n   c a u s e d   by  t he   p a s s a g e   or  p e n e t r a t i o n   of  a 

c h i m n e y   or  d u c t   t h r o u g h   a  f l o o r   o r . w a l l ,   s h a l l   be  n o n -  

c o m b u s t i b l e   and  s h a l l   n o t   c o l l a p s e   or  show  l o s s   of  i n t e g r i t y  

due  to  c r a c k s   or   o p e n i n g s   t h r o u g h   w h i c h   f l a m e   or  h o t   g a s e s  

c o u l d   p a s s ,   n o r - s h a l l   t h e   mean  t e m p e r a t u r e   of  the   u n -  

e x p o s e d   s u r f a c e   of  t h e   f i r e   s t o p   or  t he   c h i m n e y   or  d u c t  

i n c r e a s e   by  more   t h a n   140°C  a b o v e   the   i n i t i a l   t e m p e r -  

a t u r e   or  t h e   t e m p e r a t u r e   of  t h e   u n e x p o s e d   s u r f a c e   i n c r e a s e  

a t   any  p o i n t   by  180°C  a b o v e   t he   i n i t i a l   t e m p e r a t u r e ,  

nor   s h a l l   t h e r e   be  any  e m i s s i o n   of  a p p r e c i a b l e   v o l u m e s  

of  smoke   or  n o x i o u s   v a p o u r s   f rom  the   u n e x p o s e d   f a c e   o f  



t he   c o m p o n e n t  w h e n   a  f i r e   o c c u r s   in  e i t h e r   of  t h e  

c o m p a r t m e n t s ,   d i v i d e d   by  the   wa l l   or  f l o o r   t h r o u g h   w h i c h  

t h e   c h i m n e y   or  d u c t   w i l l   p a s s .   F i r e   r e s i s t a n c e   of  a 

t y p i c a l   c o n s t r u c t i o n   s h a l l   be  v e r i f i e d   by  s u b m i t t i n g   a 

s p e c i m e n   c o n s t r u c t e d   to  the  same  s p e c i f i c a t i o n   t o  

a p p r o p r i a t e   t e s t   m e t h o d s " .  

The  i n v e n t i o n   is  c h a r a c t e r i s e d  i n   t h a t ' t h e   f i r e   s t o p  

c o m p r i s e s   a  c o l l a r   h a v i n g   a  b o r e   f o r   s e a l a b l e   e n g a g e m e n t  

w i t h   t he   c o n d u i t   and  an  o u t e r   p e r i p h e r y ,   p o r t i o n   of  t h e  

o u t e r   p e r i p h e r y   of  t he   c o l l a r   t a p e r i n g   in  an  a x i a l   d i r e c t i o n  

f o r   s e a l i n g   e n g a g e m e n t   w i t h   the   p e r i p h e r y   of  the   o p e n i n g .  

One  a d v a n t a g e   of  the   i n v e n t i o n   is  t h a t   b e c a u s e   p o r t i o n   o f  

t h e   c o l l a r   t a p e r s   in  an  a x i a l   d i r e c t i o n   i t   f a c i l i t a t e s  

s e a l a b l e   e n g a g e m e n t   w i t h   the   p a s s a g e w a y   to  p r e v e n t   t h e  

e s c a p e   of  a p p r e c i a b l e   v o l u m e s   of  s m o k e - o r   n o x i o u s   v a p o u r s .  

In  one  e m b o d i m e n t   of  t h e   i n v e n t i o n   the   c o l l a r   is  of  a  c e m e n -  

t i t i o u s   m a t e r i a l .   One  a d v a n t a g e  o f   t he   c o l l a r   b e i n g   of  a 

c e m e n t i t i o u s   m a t e r i a l   is  t h a t   i t   is  s u f f i c i e n t l y   f i r e  

r e s i s t a n t   to  meet   the   a p p r o p r i a t e   s t a n d a r d s .  

In  one  e m b o d i m e n t   of  the   i n v e n t i o n   the   d e n s i t y   of  t h e  

m a t e r i a l   of  t he   c o l l a r   is  s i m i l a r   to  the  d e n s i t y   of  t h e  

m a t e r i a l   of  c o n s t r u c t i o n   of  t he   s t r u c t u r a l   member  t h r o u g h  

w h i c h   the   c o n d u i t   p a s s e s .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  the   i n v e n t i o n   is  t h a t  



b e c a u s e   t h e   d e n s i t i e s   a r e   s i m i l a r   h e a t   t r a n s m i s s i o n  

b e t w e e n   t h e   c o l l a r   and  t h e   l a r g e r   mass  of  t h e   s t r u c t u r a l  

member   w h i c h   fo rms   a  h e a t   s i n k   is  f a c i l i t a t e d .  

P r e f e r a b l y   the   t a p e r e d   p o r t i o n   of  the   o u t e r   p e r i p h e r y   o f  

t he   c o l l a r   c o r r e s p o n d s   w i t h   a  c o m p l e m e n t a r y   t a p e r e d  

p o r t i o n   of   t he   p e r i p h e r y   of   t h e   o p e n i n g .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   is  t h a t i t  a l l o w s   a 

p a r t i c u l a r l y   good  s e a l   to  be  a c h i e v e d   b e t w e e n   t he   c o l l a r  

and  t h e   o p e n i n g .   In  a d d i t i o n   i t   m a i n t a i n s   s e a l i n g   e n g a g e -  

ment  b e t w e e n   the   c o l l a r   and  t h e   o p e n i n g   w h i l e   a l l o w i n g  

r e l a t i v e   m o v e m e n t   b e t w e e n   t h e   c o l l a r   and  t he   o p e n i n g .  

T h i s  o f   p a r t i c u l a r   i m p o r t a n c e   i n  t h e   c a s e   w h e r e   t h e  

c o n d u i t   is   of  a  s t e e l   m a t e r i a l   w h i c h   e x p a n d s   a  r e l a t i v e l y  

l a r g e   a m o u n t   on  h e a t i n g .   The  c o m p l e m e n t a r y   t a p e r e d   p o r t i o n s  

a l l o w   t h e   c o l l a r   to  r i s e   as  t h e   s t e e l   e x p a n d s   w h i l e  

: t i l l   m a i n t a i n i n g   the   s e a l   b e t w e e n   t he   c o l l a r   and  t h e  

o p e n i n g   t h u s   d e l a y i n g   b u c k l i n g   and  s u b s e q u e n t   r u p t u r e   o f  

the   c o n d u i t .  

T y p i c a l l y   t h e   c o l l a r   is  f o r m e d   f rom  at   l e a s t   two  c o l l a r  

s e g m e n t s   f o r   e m b r a c i n g   t he   c o n d u i t .  

T h i s   f e a t u r e   a l l o w s   the   c o l l a r   to  be  p l a c e d   i n t o   p o s i t i o n  

a f t e r   t h e   c o n d u i t   has  been   l e d   t h r o u g h   the   o p e n i n g   a n d  

f a c i l i t a t e s   e a s e   of  r e m o v a l   of  the   c o l l a r   f o r   m a i n t e n a n c e  

p u r p o s e s ,   f o r   e x a m p l e   f o r   r e p l a c i n g   a  s e c t i o n   of  a  c o n d u i t .  



P r e f e r a b l y   the   c o l l a r   is  f o r m e d   f rom  two  c o l l a r   s e g m e n t s  

f o r   e a s e   of  c o n s t r u c t i o n   a n d  h a n d l i n g .  

In  a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n   the  c o l l a r   i n c l u d e s  

a  h e a t   d i s s i p a t i n g   f i n   e x t e n d i n g   r a d i a l l y   from  the   o u t e r  

s u r f a c e   of  the   c o l l a r   and  l o c a t e d   in  u s e p o n   one  s i d e  o f  

t h e   o p e n i n g   t h r o u g h   t he   s t r u c t u r a l   m e m b e r .  

The  p r o v i s i o n   of  a  f i n   a l l o w s   a  p r o p o r t i o n   of  t he   h e a t   to  be  

t r a n s f e r r e d   t h r o u g h   the   c o l l a r   to  t he   o t h e r   s i d e   of  t h e  

p a s s a g e w a y   t h u s   c o o l i n g   down  the   c o l l a r   and  e x t e n d i n g   t h e  

t i m e   t h a t   e f f e c t i v e   h e a t   t r a n s f e r   t a k e s   p l a c e .  

The  h e a t   d i s s i p a t i n g   f i n   may  e x t e n d   a r o u n d   s u b s t a n t i a l l y  

a l l   of  the   c i r c u m f e r e n c e   of  t he   c o l l a r .   Th i s   p r e s e n t s  

a  r e l a t i v e l y   l a r g e   a r e a   f o r   h e a t   t r a n s f e r .  

P r e f e r a b l y   the   f i n   i n c l u d e s   a  s e a l i n g   f a c e   f o r   b e a r i n g  

a g a i n s t   the   s u r f a c e   of  t he   s t r u c t u r a l   member  on  one  s i d e   o f  

t h e   o p e n i n g   on  i n s e r t i o n   of  t he   c o l l a r   i n t o   t he   o p e n i n g .  

T h i s   f e a t u r e   f a c i l i t a t e s   e a s e   o f - i n s t a l l a t i o n   of  t h e  

c o l l a r   in  t h a t   i t   p r o v i d e s   a  b e a r i n g   s u r f a c e   b e t w e e n   t h e  

s t r u c t u r a l   member  and  the   o p e n i n g   and  a l s o   p r o v i d e s  

a  l a r g e   s e a l i n g   a r e a   b e t w e e n   t h e   s t r u c t u r a l   m e m b e r  

and  the   c o l l a r   p r e v e n t i n g   e s c a p e   of  smoke  and  g a s e s .  



In  a n o t h e r   e m b o d i m e n t   of   t h e   i n v e n t i o n   the   c o l l a r   is  f o r m e d  

w i t h   a  l o n g i t u d i n a l l y   e x t e n d i n g   c u t - o u t   g r o o v e   f o r  

a c c o m m o d a t i n g   a t   l e a s t   p o r t i o n   of  a  l o n g i t u d i n a l l y   e x t e n d i n g  

seam  on  t he   c o n d u i t   a n d / o r   a  s e a l i n g   c o m p o u n d .  

T h i s   g r o o v e   a l l o w s   t h e   c o l l a r   to  be  e a s i l y   f i t t e d  

a r o u n d  a  c o n d u i t   h a v i n g   a  l o n g i t u d i n a l l y   e x t e n d i n g   s e a m  

s u c h   as  a  m e t a l   f l u e   p i p e .   In  t h e   c a s e   w h e r e   t he   c o n d u i t  

does   no t   have   a  seam  or   t h e   seam  d o e s   no t   f u l l y   f i l l   t h e  

g r o o v e   i t   may  be  f i l l e d   w i t h   an  i n t u m e s c e n t   or  f i r e   r e s i s t a n t  

s e a l i n g   c o m p o u n d .  

In  t he   c a s e   w h e r e   t h e   c o l l a r   i s   f o r m e d   f rom  two  or  m o r e  

s e g m e n t s   t he   g r o o v e   m a y  b e   p r o v i d e d - a t   at  l e a s t   o n e  

l o n g i t u d i n a l   m a r g i n a l   e d g e   of  e a c h   s e g m e n t ,   and  t h e  

g r o o v e s   a r e   a d j a c e n t   t h e   s e g m e n t s   f o r m i n g   t o g e t h e r   a  c h a m b e r  

f o r   a c c o m m o d a t i n g   p o r t i o n   of  t h e   c o n d u i t   seam  a n d / o r   a 

s e a l i n g   c o m p o u n d .  

In  a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n   in  t he   c a s e   w h e r e  

t h e   c o l l a r   is  fo rmed- f rom  two or  more  s e g m e n t s   may  be  c h a m f e r e d  

o v e r   at   l e a s t   p o r t i o n   of  t h e i r   e x p o s e d   r a d i a l l y   e x t e n d i n g  

m a r g i n a l   e d g e s   to  a c c e p t   a  s e a l i n g   c o m p o u n d   such   as  f i r e  

c e m e n t .   T h i s   f e a t u r e   a l l o w s   t h e   c o l l a r   to  be  f i t t e d   a f t e r  

t h e   c o n d u i t   is  i n s t a l l e d   w h i l e   a l l o w i n g   t he   c o l l a r   s e g m e n t s  

to  be  b o n d e d   t o g e t h e r   f o r   s e a l i n g   b e t w e e n   the   s e g m e n t s .  

In  a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n   an  a x i a l l y   e x t e n d i n g  

s p i r a l   r i b   is  p r o v i d e d   on  one  of  t he   o u t e r   p e r i p h e r y   of  t h e  



c o l l a r   and  the   p e r r i p h e r y   of  t h e   o p e n i n g ,   a n d   a  c o m p l e m e n -  

t a r y   s h a p e d   g r o o v e   is  p r o v i d e d   in  t he   o t h e r   of  t he   o u t e r  

p e r i p h e r y   of  t he   c o l l a r   and  the   p e r i p h e r y   of  t he   o p e n i . n g .  

The  c o m p l e m e n t a r y   r i b   and  g r o o v e   f a c i l i t a t e   a x i a l  

movemen t   of  t he   c o l l a r   to  m a i n t a i n   a  s e a l   and  i n c r e a s e  

the  h e a t   t r a n s f e r   a r e a   as  t he   c o n d u i t   e x p a n d s   on  h e a t i n g .  

In  a .  f u r t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n   the   c o l l a r   i s  

f o r m e d   w i t h   a  c u t - o u t   p o r t i o n   to  a c c o m m o d a t e   e x p a n s i o n  

of  the   c o l l a r   on  h e a t i n g .  

The  c u t - o u t   p o r t i o n   w h i c h   may  be  in  the   form  of  a 

c i r c u m f e r e n t i a l l y   e x t e n d i n g  c u t r - o u t   g r o o v e   or  g r o o v e s  

f a c i l i t a t e s   e x p a n s i o n   of  t he   c o l l a r   on  h e a t i n g .   D e -  

f o r m a t i o n s   of  t he   c o l l a r   may  be  t a k e n   up  by  the   c u t - o u t  

p o r t i o n   w h i l e   s t i l l   m a i n t a i n i n g   a  s e a l i n g   e n g a g e m e n t  

w i t h   t he   p a s s a g e w a y   and  c o n d u i t .   In  a d d i t i o n ,   t he   g r o o v e s  

may  a l s o   g i v e   i m p r o v e d   s u r f a c e   f r i c t i o n   a l l o w i n g   t h e  

c o l l a r   to  r i s e   more  e a s i l y .  

In  a  f u r t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n   the   c o l l a r   i s  

f o r m e d   f rom  two  s e g m e n t s ,   each   s e g m e n t   b e i n g   s u b s t a n t i a l l y  

s e m i - c i r c u l a r   in  t r a n s v e r s e   c r o s s - s e c t i o n   f o r   i n t e r -  

e n g a g e m e n t   w i t h   a  c o n d u i t   and  o p e n i n g   of  c o m p l e m e n t a r y  

c i r c u l a r   c r o s s - s e c t i o n .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   is  the   ease   of  m a n u f a c t u r e  



of  the   s e g m e n t s   and  a s s e m b l y   o f   t h e   s e g m e n t s   a r o u n d  

a  c i r c u l a r   c o n d u i t ,   p a r t i c u l a r l y   a  f l u e   p i p e   on  i n s e r t i o n  

in  a  t u b u l a r   p a s s a g e w a y .  

In  a  s t i l l   f u r t h e r   e m b o d i m e n t   of   t h e   i n v e n t i o n   the   c o l l a r  

is   p r e - f a b r i c a t e d   f r o m   a  f i b r e - r e i n f o r c e d   c e m e n t i t i o u s  

m a t e r i a l .  

The  a d v a n t a g e   of  f a b r i c a t i n g   t h e   c o l l a r   f rom  a  f i b r e  

r e i n f o r c e d   c e m e n t i t i o u s   m a t e r i a l   is   t h a t   such  m a t e r i a l   i s  

r e l a t i v e l y   l i g h t - w e i g h t ,   and  can  be  made  s u f f i c i e n t l y  

d e n s e   to  have  t h e   r e q u i r e d   f i r e   r e s i s t a n t   p r o p e r t i e s .  

B e c a u s e   the  c o l l a r   is   l i g h t - w e i g h t   i t   can  be  e a s i l y  

h a n d l e d   f o r   a s s e m b l y .  

In  a  f u r t h e r   e m b o d i m e n t  o f  t h e   i n v e n t i o n   the   c o l l a r   p r o -  

j e c t s   t h r o u g h  t h e   o p e n i n g   on  b o t h   s i d e s   of  the   s t r u c t u r a l  

m e m b e r .  

By  e x t e n d i n g   t h r o u g h   t he   o p e n i n g   on  b o t h   s i d e s   a 

p a r t i c u l a r l y   good  s e a l   is  a c h i e v e d .  

The  i n v e n t i o n   w i l l   be  more  c l e a r l y   u n d e r s t o o d   from  t h e  

f o l l o w i n g   d e s c r i p t i o n   t h e r e o f   g i v e n   by  way  of  e x a m p l e   o n l y  

w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

F i g .   1  is  a  p e r s p e c t i v e   e x p l o d e d   v i ew  of  a  f i r e   s t o p  

a c c o r d i n g   to  t h e   i n v e n t i o n   f o r m e d   f r o m   two  s e g m e n t s ,  



F i g .   2  is  a  c r o s s - s e c t i o n a l   v iew  s h o w i n g   the  f i r e  

s t o p   of  F i g .   1  in  u s e ,  

F i g .   3  is  a  c r o s s - s e c t i o n a l   view  s h o w i n g   the  p o s i t i o n  

of  t h e   f i r e   s t o p   d u r i n g   a  f i r e ,  

F i g .   4  is  a  g r a p h   s h o w i n g   the   r i s e   in  t e m p e r a t u r e   a t  

v a r i o u s   l c o a t i o n s   on  and  a r o u n d   the   f i r e   s t o p  

u n d e r   t e s t   c o n d i t i o n s ,  

F i g .   5  is  a  s i d e ,   p a r t i a l l y   s e c t i o n a l   view  s h o w i n g  

t he   t e s t   l o c a t i o n s ,  

F i g .   6  is  a  p l a n ,   p a r t i a l l y   s e c t i o n a l ,   view  of  an  

a l t e r n a t i v e   c o n s t r u c t i o n   of  f i r e   s t o p   in  u s e ,  

F i g .   7  is  a  p e r s p e c t i v e   v iew  of  an  a l t e r n a t i v e  

c o n s t r u c t i o n   of  f i r e   s t o p ,  

F i g .   8  is  a  s i d e   view  on  an  e n l a r g e d   s c a l e   o f  

p o r t i o n   of  the   f i r e   s t o p   of  F i g .   7  in  u s e ,  

F i g .   9  is  a  c r o s s - s e c t i o n a l   v iew  of  an  a l t e r n a t i v e  

c o n s t r u c t i o n   of  f i r e   s t o p   in  u s e ,  

F i g .   10  is  a  s i d e   view  of  a n o t h e r   f i r e   s t o p ,  

F i g .   11  is  a  c r o s s - s e c t i o n a l   view  on  the   l i n e   X1-X1 



in  F i g .   1 0 ,  

F i g .   12  is   a  s i d e   v i e w   of  a n o t h e r   c o n s t r u c t i o n   o f  

f i r e   s t o p ,  

F i g .   13  is  a  c r o s s - s e c t i o n a l   v i ew   on  the   l i n e   X I I I -  

X I I I   in  F i g .   1 2 ,  

F i g s .   14  to  22  a r e   c r o s s - s e c t i o n a l   v i e w s   of  v a r i o u s  

a l t e r n a t i v e   c o n s t r u c t i o n s   of  f i r e   s t o p   a n d ,  

F i g .   23  to  24  a r e   s i d e   v i e w s   of  f u r t h e r   c o n s t r u c t i o n s  

of  f i r e   s t o p .  

R e f e r r i n g   to  t he   d r a w i n g s   and  i n i t i a l l y   to  F i g s .   1  to  3 

t h e r e o f   t h e r e   is  i l l u s t r a t e d   a  f i r e   s t o p   i n d i c a t e d   g e n e r a l l y  

by  t h e   r e f e r e n c e   n u m e r a l   1  f o r   s e a l i n g   the   s p a c e   b e t w e e n  

a  c o n d u i t   in  t h i s   c a s e   a  f l u e   2  and  an  o p e n i n g   3  in  a 

s t r u c t u r a l   m e m b e r ,   in  t h i s   c a s e   a  f l o o r   4  t h r o u g h   w h i c h   t h e  

f l u e   2  p a s s e s .   In  t h i s   c a s e   t h e   f l u e   2  and  o p e n i n g   3  a r e  

s u b s t a n t i a l l y   c i r c u l a r   in  t r a n s v e r s e   c r o s s - s e c t i o n   a n d  

t he   f i r e   s t o p   1  c o m p r i s e s   a  c o l l a r   h a v i n g   a  b o r e   8  f o r  

s e a l a b l e   e n g a g e m e n t   w i t h   t h e   f l u e   2  and  an  o u t e r   p e r i p h e r y  

f o r   s e a l i n g   e n g a g e m e n t   w i t h   t h e   o p e n i n g   3.  In  t h i s   c a s e  

the   c o l l a r   is  f o r m e d   f rom  a  p a i r   of  c o l l a r   s e g m e n t s   5 

each   of  w h i c h   is  s u b s t a n t i a l l y   s e m i - c i r c u l a r   in  t r a n s v e r s e  

c r o s s - s e c t i o n .  



P o r t i o n   6  of  each   c o l l a r   s e g m e n t   5  t a p e r s   in  an  a x i a l  

d i r e c t i o n   f o r   s e a l a b l e   e n g a g e m e n t   w i th   the   p e r i p h e r y   o p e n -  

ing  3.  In  t h i s   c a se   the   p e r i p h e r y   of  the   o p e n i n g   3  i s  

f o r m e d   w i t h   a  c o m p l e m e n t a r y   t a p e r e d   p o r t i o n   7  f o r   s e a l a b l e  

e n g a g e m e n t   w i t h   the  o u t e r   p e r i p h e r y   of  each   c o l l a r   s e g m e n t .  

The  c o m p l e m e n t a r y   t a p e r e d   p o r t i o n   on  e a c h   of  t h e   p a s s a g e w a y  

and  c o l l a r   a l l o w s   a  s i n g l e   c o l l a r   to  be  u s e d  f o r   v a r y i n g  

s i z e s   of  o p e n i n g   in  a  s t r u c t u r a l   member ,   e n s u r e s   s e a l a b l e  

e n g a g e m e n t   b e t w e e n   the   c o l l a r   and  o p e n i n g   when  h e a t e d  

and  a l l o w s   t h e   c o l l a r  t o   r i s e   on  i t s   t a p e r   as  t he   f l u e   2 

r i s e s   on  h e a t i n g   to  p r o v i d e   a  l a r g e   a r e a   f o r   h e a t   t r a n s f e r  

as  w i l l   be  d e s c r i b e d   in  more  d e t a i l   b e l o w .  

Each  c o l l a r   s e g m e n t   5  in  t h i s   c a s e   is  p r e - f a b r i c a t e d   f r o m  

a  c e m e n t i t i o u s   m a t e r i a l   w h i c h   is  s e l e c t e d   so  t h a t   the   d e n -  

s i t y   of  t he   m a t e r i a l   of  t he   c o l l a r   is  s i m i l a r   to  t h e  

d e n s i t y   o f  t h e   m a t e r i a l   of  c o n s t r u c t i o n   of  t he   f l o o r   4 

t h r o u g h   w h i c h   the   f l u e   2  p a s s e s .   In  o r d e r  t o   p r o v i d e   t h e  

n e c e s s a r y   f i r e   r e s i s t a n t   p r o p e r t i e s   the   c o l l a r   is  u s u a l l y  

of  a  c e m e n t i t i o u s   m a t e r i a l   and  is  t y p i c a l l y   of  a  g l a s s   o r  

s t e e l   f i b r e   or  o t h e r   f i b r e   r e i n f o r c e d   c e m e n t i t i o u s   m a t e r i a l  

w h i c h   is  s e l e c t e d   to  g i v e   a  d e n s e   m a t e r i a l   h a v i n g   t h e  

r e q u i r e d   f i r e   r e s i s t a n t   p r o p e r t i e s .  

A  h e a t   d i s s i p a t i n g   f i n   in  t h i s   c a s e   f o r m e d   f rom  a  f l a n g e   10 

e x t e n d i n g   a r o u n d   s u b s t a n t i a l l y   a l l   of  t he   c i r c u m f e r e n c e  

of  e a c h   c o l l a r   s e g m e n t   5  i n c l u d e s   a  s e a l i n g   f a c e   11 



f o r   b e a r i n g   a g a i n s t   t h e   u p p e r   s u r f a c e   of  t h e   f l o o r   on  o n e  

s i d e   of  t h e   o p e n i n g   3 .  

Each  c o l l a r   s e g m e n t   5  is   s i z e d   so  t h a t   t h e   b o r e   8  o f  

an  a s s e m b l e d   c o l l a r   p r o v i d e s   a  t i g h t   f i t   to  t h e   e x t e r n a l  

d i a m e t e r   of  t he   c h i m n e y   f l u e   2.  Each  s e g m e n t   is  o f  

s u f f i c i e n t   d e p t h   to  s u b s t a n t i a l l y   f i l l   t h e   s p a c e   b e t w e e n  

f l u e   2  and  o p e n i n g   3  and  e x t e n d   i n t o   t he   s p a c e   a b o v e   t h e  

f l o o r   4.  The  d e p t h  a b o v e  a n d   b e l o w   t h e  f l o o r   s u r f a c e :  l e v e l  

is  d e t e r m i   n e d  a c c o r d i n g   to  t h e   s t a n d a r d   r e q u i  r e d   t o   b e  

met  in  r e l a t i o n   to  t he   s i z e   of  c h i m n e y   f l u e   and  l o c a l  

r e g u l a t i o n s .  

D u r i n g   c o n s t r u c t i o n   of  a  b u i l d i n g   an  o p e n i n g   is  c a s t   o r  

b u i l t   i n t o   t h e   s t r u c t u r a l   member   t h r o u g h   w h i c h   the   c h i m n e y  

f l u e   is  to  p a s s ,   t h e   o p e n i n g   b e i n g   of  s u f f i c i e n t   s i z e  

to  a l l o w   a d e q u a t e   c l e a r a n c e   f o r   the   c o l l a r   to  be  p r e s s  

f i t t e d   i n t o   p o s i t i o n   a r o u n d   t h e   f l u e   2,  when  i n s t a l l e d ,  

and  to  a c c e p t   t h e   t a p e r e d   p o r t i o n   of  t he   c o l l a r   in  c l o s e  

c o n t a c t .   U s u a l l y   t h e   o p e n i n g   is   c a s t   i n t o   t h e   f l o o r   b y  

u s i n g   a  s u i t a b l y   s i z e d   and  s h a p e d   bung  ( n o t   shown)   w h i c h  

t y p i c a l l y   is  p r e - f a b r i c a t e d   f rom  a  mould   w h i c h   m i r r o r   i m a g e s  

t h e   t a p e r e d   p o r t i o n   of   t h e   a s s e m b l e d   c o l l a r .   When  t h e  

o p e n i n g   has  been   f o r m e d   t h e   bung  is  r e m o v e d   and  at   a 

s u i t a b l e   t i m e ,   u s u a l l y   when  t he   main  c o n s t r u c t i o n   work  h a s  

been   c o m p l e t e d ,   t h e   f l u e   2  is  p l a c e d   i n t o   p o s i t i o n   e x t e n d i n g  

t h r o u g h   t he   o p e n i n g   3.  On  a s s e m b l y ,   each   c o l l a r   s e g m e n t   5 



is  p l a c e d   a r o u n d   the   f l u e   2  above   f l o o r   l e v e l   and  p u s h e d  

down  i n t o   t h e   p a s s a g e w a y   u n t i l   t h e   b e a r i n g   s u r f a c e   11 

of  the   f l a n g e   10  is  in  s e a l i n g   e n g a g e m e n t   w i t h   the   u p p e r  

s u r f a c e   of  t he   f l o o r   4.  Each  s e g m e n t   5  is  in  s e a l i n g  

e n g a g e m e n t   w i t h   t he   o p e n i n g   and  p r o v i d e s   a  p o s i t i v e  

l o c k   on  the   f l u e   2  a c t i n g   as  a  s e a l   and  h e a t   s i n k   f o r  

t r a n s m i s s i o n   and  d i s p e r s i o n   of  h e a t   away  f rom  t h e   f l u e   2 

i n t o   t h e   f l o o r   4  and  f i n a l l y   i n t o   the   a m b i e n t   a i r   a b o v e  

the   f l o o r .  

I t   has  been   f o u n d   t h a t   as  t he   f l u e   2  h e a t s   up  due  t o  

f i r e   or  e x c e s s   h e a t   be low  the   f l o o r   4  the  f l u e   2  e x p a n d s  

c a u s i n g   the   c o l l a r   to  e x p a n d   s l i g h t l y   and  c o n s e q u e n t l y   t o  

r i s e   on  i t s   t a p e r   l i f t i n g   the   f l a n g e   10  c l e a r   of  the   s u r f a c e  

of  the   f l o o r   4  and  p r o v i d i n g   even  g r e a t e r   s u r f a c e   a r e a   f o r   t h e  

d i s s i p a t i o n   of  h e a t   i n t o   a m b i e n t   a i r   above  the   f l o o r .   The  

p o s i t i o n   of  t he   c o l l a r   h a v i n g   r i s e n   up  the   f l u e   a  s h o r t  

d i s t a n c e   is  i l l u s t r a t e d   on  an  e x a g g e r a t e d   s c a l e   in  F i g . 3 .  

I t   w i l l   be  n o t e d   t h a t   p r i m a r i l y   b e c a u s e   the   c o l l a r   and  f l o o r  

a r e   of  m a t e r i a l s   wh ich   have  s i m i l a r   d e n s i t i e s   t h e   t a p e r e d  

p o r t i o n   of  t h e   c o l l a r   and  p a s s a g e w a y   are  m a i n t a i n e d   i n  

s e a l i n g   c o n t a c t .   I t   a p p e a r s   t h a t   the   f o r c e   e x e r t e d  

by  t he   f l u e   is  t a k e n   up  by  t h e   c o l l a r   which   r i s e s   on 

t h e   t a p e r   to  r e l i e v e   the   p r e s s u r e   w h i l e   s t i l l   r e m a i n i n g  

i n - i n t i m a t t   c o n t a c t  w i t h  t h e   p e r i p h e r y   o f ' t h e   o p e n i n g .  

B e c a u s e   of  t h i s   i n t i m a t e   c o n t a c t   no t   only   is  s e a l i n g  

e n g a g e m e n t   m a i n t a i n e d   bu t   t h e r e   is  no  i n t e r r u p t i o n   in  t h e  

h e a t   f l ow  f rom  the   c o l l a r   to  the   f l o o r   which   f o r m s   a  h e a t  



s i n k   f o r   a b s o r b i n g   and  d i s s i p a t i n g   the  h e a t   t r a n s f e r r e d  

f r o m   the   f l u e   t h r o u g h   the   c o l l a r .  

R e f e r r i n g   to  F i g s .   4  and  5  in  a  t e s t   on  t h e  f i r e   s t o p  

d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g s .   1  to  3  t h e  

r i s e   in  t e m p e r a t u r e   a r o u n d   t h e   c o l l a r ,   s u r r o u n d i n g  

f l o o r   and  on  t h e   f l u e   a b o v e   was  e s t a b l i s h e d   w h e n  

t h e   f l u e   was  p l a c e d   in  a  t e s t   f u r n a c e   at  900  t o  

1 0 0 0 ° C   f o r   1  h o u r .   P o i n t s   i n d i c a t e d   by  r e f e r e n c e  

n u m e r a l s   20  to   26  in  F i g .   5  show  the   p o s i t i o n   of  t h e r m o  

c o u p l e s   w h o s e   r e a c t i o n   o v e r   t h e   t e s t   p e r i o d   i s  

i l l u s t r a t e d   in  F i g :   4.  In  t h e   s t a n d a r d  t e s t   p o s i t i o n s  

20 ,   21,   23  and  25  a r e   f i x e d   and  p o s i t i o n s   24  and  26  a r e  

r a n d o m l y   p l a c e d .   I t   w i l l   be  n o t e d   t h a t   the   m a x i m u m  

r i s e   in  t e m p e r a t u r e   a t   t he   c r i t i c a l   p o i n t s   22 ,   23  o v e r  

1  h o u r   is  l e s s   t h a n   120°   and  o v e r   the   s t a n d a r d   30  m i n u t e s  

is  l e s s   t h a n   6 0 ° C .   The  t e m p e r a t u r e   m o n i t o r e d   a t   a l l   p o i n t s  

a f t e r   one  h o u r   was  c o n s i d e r a b l y   l .ess   t h a n   t h e   m a x i m u m  

a l l o w a b l e   t e m p e r a t u r e   of  1 6 0 ° C .   s h o w i n g   t h a t   t h e   c o l l a r  

more  t h a n   a d e q u a t e l y   m e e t s   t he   r e q u i r e m e n t s   of  BS  476  P a r t  

8  1972  and  DIN  4702  w h i c h   have   been   r e f e r r e d   t o  

a b o v e .   V i s u a l   i n s p e c t i o n   s h o w e d   t h a t   a l m o s t   no  s m o k e  

or  fumes   e s c a p e d   p a s s   t he   c o l l a r .  



The  i n v e n t i o n   t h e r e f o r   r e p r e s e n t s   a  c o n s i d e r a b l e   a d v a n c e  

in  t h a t   i t   p r o v i d e s   a  f i r e   s t o p   w h i c h   m e e t s   t he   r e q u i r e d  

s t a n d a r d s   and  a l l o w s   a  c h i m n e y   f l u e   or   i n d e e d   any  c o n d u i t  

to  be  a s s e m b l e d   a f t e r   t h e   m a i n   c o n s t r u c t i o n   work  i s  

c o m p l e t e .   In  a d d i t i o n   i t   may  be  r e l a t i v e l y   e a s i l y   r e m o v e d  

f o r   m a i n t e n a n c e   p u r p o s e s .  

R e f e r r i n g   to  F i g .   6  a  f i r e   s t o p   30  s i m i l a r   to  t h a t  

i l l u s t r a t e d   in  F i g s . .   1  and  2  i s   i l l u s t r a t e d   and  f o r   c l a r i t y  

p a r t s   s i m i l a r   to  t h o s e   i d e n t i f i e d   w i t h   r e f e r n e c e   t o  

F i g s .   1  to  3  a r e   a s s i g n e d   t h e   same  r e f e r e n c e   n u m e r a l s .  

In  t h i s   s  c a s e   each   c o l l a r   s e g m e n t   5  i s   f o r m e d   w i t h  a  

l o n g i t u d i n a l l y   e x t e n d i n g   c u t - o u t   g r o o v e   f o r   a c c o m m o d a t -  

ing  at  l e a s t   p o r t i o n   of  a  l o n g i t u d i n a l l y   e x t e n d i n g   seam  32 

on  the  f l u e   2  a n d / o r   a  s e a l i n g   c o m p o u n d   such   as  f i r e   c e m e n t .  

In  t h i s   c a s e   t he   g r o o v e   is  p r o v i d e d   a t   a t   l e a s t   o n e  

l o n g i t u d i n a l   m a r g i n a l   e d g e   of   e a c h   s e g m e n t   5  and  t h e   g r o o v e s  

of  a d j a c e n t   s e g m e n t s   t o g e t h e r   f o r m   a  c h a m b e r   31  f o r  

a c c o m m o d a t i n g   p o r t i o n   of  t h e   s e a n r  a n d / o r   a  s e a l i n g   c o m p o u n d  

such   as  f i r e   c e m e n t .   The  s i z e   of  t h e   c h a m b e r   31  may  be  l a r g e r  

t h a n   the   f l u e   s-eam  32  to  a l l o w   f o r   t h e   r e t e n t i o n   of  a 

s m a l l   q u a n t i t y   of  a  s e a l i n g   c o m p o u n d   f o r   e x a m p l e  o f   i n t u m e s c e n t  

m a t e r i a l ,   i f   r e q u i r e d .   i t   w i l l   be  a p p r e c i a t e d   t h a t   m e t a l  

f l u e   p i .pes   g e n e r a l l y   h a v e  a t   l e a s t   o n e .  s u c h   a x i a l l y   e x t e n d i n g  

s e a m .  



R e f e r r i n g   to  F i g s .   7  and  8  t h e r e   is  i l l u s t r a t e d   a n  

a l t e r n a t i v e   c o n s t r u c t i o n  o f   f i r e   s t o p   i n d i c a t e d   g e n e r a l l y  

by  t he   r e f e r e n c e   n u m e r a l   35.  P a r t s   s i m i l a r   to  t h o s e  o f  t h e  

f i r e   s t o p   d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g s   1  t o  

3  a r e   a s s i g n e d   t h e   same  r e f e r e n c e   n u m e r a l s .   In  t h i s   c a s e  

the   r a d i a l l y   e x t e n d i n g   m a r g i n a l   e d g e s   of  e a c h   s e g m e n t   5 

a re   c h a m f e r e d   a t   36  to  form  a  g r o o v e   37  f o r   a c c e p t i n g  a   s e a l i n  

compound  such  as  f i r e   cement  33  or  an  i n tumescen t   m a t e r i a l   as  will   be 

a p p a r e n t  f r o m   F i g .   8 . 0 n   a s s e m b l y   the   g r o o v e   3  f o r m e d   b y  

the   c h a m f e r e d   p o r t i o n s   36  of  t h e   s e g m e n t s   5  a re   f i l l e d   w i t h  

the   f i r e   c e m e n t   38  to  j o i n   t h e   two  c o l l a r   s e g m e n t s   and  s e a l  

any  p o s s i b l e   p a t h w a y   f o r   e s c a p e   of  c o m b u s t i o n   p r o d u c t s  

b e t w e e n   t h e   m e e t i n g   f a c e s   of  t h e   s e g m e n t s .  

R e f e r r i n g   to  F i g .   9  a n   a l t e r n a t i v e   c o n s t r u c t i o n   of  f i r e  

s t o p   40  f o r   use   w i t h   f l u e s   or   d u c t s   p a s s i n g   t h r o u g h   w a l l s  

or  o t h e r   v e r t i c a l   s t r u c t u r a l   m e m b e r s   is  f o r m e d   f rom  f o u r  

s u b s t a n t i a l l y   s e m i - c i r c u l a r   c o l l a r   s e g m e n t s   41.  E a c h  

s e g m e n t   41  is  s i m i l a r   to  t h a t   d e s c r i b e d   above  w i t h   r e f e r e n c e  

to  F i g s .   1  to  3  and  f o r   c l a r i t y   l i k e   p a r t s   a re   a s s i g n e d  

the   same  r e f e r e n c e   n u m e r a l s .   I n  t h i s  c a s e   h o w e v e r   e a c h  

s e g m e n t  4 l   i s  o f   s u f f i c i e n t   d e p t h   t o   e x t e n d  o n l y  p a r t i a l l y ,  

u s u a l l y   h a l f - w a y   t h r o u g h   an  o p e n i n g - i n   a  v e r t i c a l   w a l l  

42  and  two  c o l l a r   s e g m e n t s   41  a r e  i n s e r t e d   f r o m   e i t h e r   s i d e  

of  t he   w a l l   42  to  f i l l   t he   c o m p l e m e n t a r y   s h a p e d   o p e n i n g .  



The  t a p e r e d   p o r t i o n s   of  each   c o l l a r   s e g m e n t   41  e x t e n d   t o w a r d s  

the   c e n t r e   l i n e   of  t he   wa l l   f o r   s e a l i n g   e n g a g e m e n t   w i t h  

the   f l u e   2  wh ich   in  t h i s   c a s e   e x t e n d s   h o r i z o n t a l l y   t h r o u g h  

t he   o p e n i n g .  

R e f e r r i n g   to  F i g s .   10  and  11  t h e r e   is  i l l u s t r a t e d   a n  

a l t e r n a t i v e   c o n s t r u c t i o n   of  f i r e  s t o p   50  f o rmed   f rom  a 

s i n g l e   p i e c e  c o l l a r   f o r m e d   w i t h   a  h e l i c a l   g r o o v e   52  f o r  

i n t e r e n g a g e m e n t   w i t h   a  c o m p l e m e n t a r y   r i b   ( n o t   s h o w n )  

f o r m e d   in  t he   p e r i p h e r y   of  the   o p e n i n g   in  which   the  c o l l a r  

is  m o u n t e d .   The  o u t e r   p e r i p h e r y   of  t h e   c o l l a r   51  i s  

t a p e r e d   o v e r   i t s   f u l l   l e n g t h   and  has   a  l a r g e   s u r f a c e   a r e a  

at   i t s   u p p e r m o s t   end  f o r   d i s s i p a t i o n   of  h e a t .   I t   w i l l  

be  n o t e d   t h a t   b e c a u s e   of  the   l a r g e   s u r f a c e   a r e a   a  h e a t  

e x c h a n g e   f i n   or  f l a n g e   may  no t   be  r e q u i r e d .   The  g r o o v e   52 

o n  t h e   c o l l a r   51  and  a  c o m p l e m e n t a r y   r i b   on  a  p e r i p h e r y  

of  t h e   o p e n i n g   a l l o w   t he   c o l l a r   to  more  e a s i l y   r i s e   a s  

t he   c o n d u i t   e x p a n d s ,   t he   c o l l a r   t u r n i n g   a r o u n d   t h e .  a x i s  

of  t h e  f l u e   as  i t   r i s e s .  

R e f e r r i n g   to  F i g s .   12  and  13  a  f i r e   s t o p  6 0  i s   a g a i n  

f o r m e d   f rom  a  c o l l a r   61  h a v i n g   a  s p i r a l   r i b   62  f o r   i n t e r -  

e n g a g e m e n t   w i t h   a  c o m p l e m e n t a r y   g r o o v e   in  the  o p e n i n g  

in  w h i c h   t h e   f i r e   s t o p   is  m o u n t e d .   The  r i b   62  and  g r o o v e  

i n t e r a c t   in  s i m i l a r   m a n n e r   t o  t h e   f i n e  s t o p   of  Fi-gs.   10 

and  11.  I t   w i l l   be  a p p r e c i a t e d   t h a t   any  c o m b i n a t i o n   a n d  

c o n f i g u r a t i o n   of  g r o o v e   and  r i b   m a y  b e   e m p l o y e d  



R e f e r r i n g   to  F i g s .   14  and  15  t h e r e  a r e   i l l u s t r a t e d  

o f  a l t e r n a t i v e  c o n s t r u c t i o n s   of  f i r e   s t o p s   r e s p e c t i v e l y  

65  and  66  p r o v i d e d   w i t h   a d d i t i o n a l   h e a t   e x c h a n g e   f i n s  

67  f o r   i m p r o v e d   h e a t   t r a n s f e r   e f f i c i e n c y   f r o m   t h e   c o l l a r  

to  t h e   a m b i e n t   a i r s o n   o n e   s i d e  o f   a  s t r u c t u r a l   m e m b e r .  

A  f u r t h e r   a l t e r n a t i v e   c o n s t r u c t i o n   of  f i r e   s t o p   7 0  

is  i l l u s t r a t e d   in  F i g .   16.   In  t h i s   c a s e   a  f i n   p o r t i o n   71 

is  t r i a n g u l a r   in  t r a n s v e r s e   c r o s s - s e c t i o n .   I t   w i l l  

t h e r e f o r e   be  a p p r e c i a t e d   t h a t   any  n u m b e r ,   s i z e ,   s h a p e  

and  c o n f i g u r a t i o n   o f   h e a t   e x c h a n g e   f i n s   may  be  e m p l o y e d .  

In  p a r t i c u l a r ,   i t   i s   n o t   e s s e n t i a l   t h a t   t h e   f i n s  

e x t e n d   c i r c u m f e r e n t i a l l y   a r o u n d   the   c o l l a r   i n d e e d   in  s o m e  

c a s e s   i t   may  be  p r e f e r a b l e   i f   e a c h   f i n   w e r e   c u t   r a d i a l l y  

i n t o   a  p l u r a l i t y   o f   s m a l l e r   f i n s   f o r   e v e n   g r e a t e r   h e a t  

t r a n s f e r   e f f i c i e n c y .  

R e f e r r i n g   to   F i g .   17  t h e r e   i s   i l l u s t r a t e d   an  a l t e r n a t i v e  

c o n s t r u c t i o n   of   f i r e   s t o p   75  s i m i l a r   to   t h a t   d e s c r i b e d  

above   w i t h   r e f e r e n c e   to   F i g s .   1  to  3  b u t   i n c o r p o r a t i n g  

a  h e l i c a l   g r o o v e   76  s i m i l a r   to   t h a t  u s e d   : i n : t h e   f i r e  

s t o p   d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to   F i g s .   10  and  1 1 .  

R e f e r r i n g   to   F i g .   18  a  f i r e   s t o p   80  a g a i n   s i m i l a r  t o   t h a t  

d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g s .   1  to  3  in  t h i s   c a s  

is  f o r m e d   w i t h   two  c i r c u m f e r e n t i a l l y   e x t e n d i n g   c u t - o u t  

g r o o v e s   81  on  t h e   o u t e r   s u r f a c e   of  t h e   t a p e r e d   p o r t i o n  

of  t h e   c o l l a r   to  f a c i l i t a t e   d e f o r m a t i o n   of   t he   c o l l a r   a t  

e l e v a t e d   t e m p e r a t u r e s   w h i l e e s t i l l   m a i n t a i n i n g   s e a l i n g   e n -  

g a g e m e n t   w i t h   t h e   t a p e r e d   p o r t i o n   of  t h e   p e r i p h e r y   of  t h e  



o p e n i n g   in  wh ich   i t   is   m o u n t e d .  T h e   g r o o v e s   81  may  a l s o   g i v e  

i m p r o v e d   s u r f a c e   f r i c t i o n   a l l o w i n g   the   c o l l a r   to  r i s e   m o r e  

e a s i l y ,   p a r t i c u l a r l y   in  l a r g e   i n s t a l l a t i o n s .  

A,  a l r e a d y   m e n t i o n e d   e a c h   c o l l a r   s e g m e n t   may  be  t a p e r e d  

o v e r   any  d e s i r e d   p o r t i o n   of  i t s   l e n g t h   or  i n d e e d   o v e r   a l l  

i t s   l e n g t h .   V a r i o u s   a l t e r n a t i v e   c o n s t r u c t i o n s   of  f i r e  

s t o p s   w i t h   d i f f e r e n t   t a p e r e d   p o r t i o n s   a r e   i l l u s t r a t e d  

in  F i g s .   19  to  24  and  i n d i c a t e d   by  the   r e f e r e n c e   n u m e r a l s  

85  to  90  r e s p e c t i v e l y .   The  t a p e r e d   p o r t i o n   may  e x t e n d  

f rom  the   l o w e r   edge  of  t h e   f i r e   s t o p   as  i n d i c a t e d   i n  

F i g s .   19,   20,   and  24  or  may  commence  any  a p p r o p r i a t e  

d i s t a n c e   up  from  the   b o t t o m   edge  f o r   e x a m p l e   a p p r o x i m a t e l y  

m i d - w a y   as  i l l u s t r a t e d   in  F i g s .   21  and  22  or  t o w a r d s   t h e  

top  edge   as  i l l u s t r a t e d   in  F i g .   23.  In  a l l   c a s e s   t h e  

f i r e   s t o p s   may  be  p r o v i d e d   wi th   or  w i t h o u t   h e a t   e x c h a n g e  

f i n s .  

The  t a p e r e d   p o r t i o n   of  e a c h   c o l l a r   may  a p p e a r   as  a 

s t r a i g h t   l i n e   in  t r a n s v e r s e   c r o s s - s e c t i o n   or  any  s u i t a b l e  

s h a p e   s u c h   as  the   c u r v e   s h a p e   91  of  t he   f i r e   s t o p   90 

i l l u s t r a t e d   in  F i g .   2 4 .  

G e n e r a l l y   the   p e r i p h e r y   of  the   o p e n i n g   is  f o r m e d   w i th   a 

c o m p l e m e n t a r y   t a p e r e d   p o r t i o n  f o r  a c c o m m o d a t i n g   the  t a p e r e d  

p o r t i o n   on  the  c o l l a r s   h o w e v e r   i t   may  be  p o s s i b l e   to  o b t a i n  

a d e q u a t e   a n d   h e n c e  s e a l i n g   e n g a g e m e n t   w i t h o u t   t h e   u s e   o f  

a  t a p e r e d   p o r t i o n   in  t he   p a s s a g e w a y .   Where  a  t a p e r e d  p o r t i o n  



is  u s e d   i t   may  e x t e n d   o v e r   s u b s t a n t i a l l y   a l l   of  t h e  

p e r i p h e r y   of  t he   o p e n i n g   or  o v e r   o n l y   a  s h o r t   d i s t a n c e   o r  

i n d e e d   o v e r   any  d e p t h   of  t h e   o p e n i n g .  

The  t e r m   " c e m e n t i t i o u s   m a t e r i a l "   as  u sed   in  t h i s  

s p e c i f i c a t i o n   has  t h e   n o r m a l   m e a n i n g   a p p l i e d   to  i t   i n  

t h e   a r t   n a m e l y   any  m a t e r i a l   w h i c h   has  p r o p e r t i e s   s i m i l a r  

to  t h a t   of  c o n v e n t i o n a l   c o n c r e t e .   T h u s ,   m a t e r i a l s   s u c h  

as  f i r e   b r i c k ,   s t o n e . ,   g y p s u m   and  c o n v e n t i o n a l   c e m e n -  

t i t i o u s   m a t e r i a l s   w i t h   or   w i t h o u t   f i b r e - r e i n f o r c e m e n t  

and  i n c l u d i n g   or  e x c l u d i n g   an  a g g r e g a t e   a re   i n c l u d e d .  T h e  

m a t e r i a l   of  the   c o l l a r   is   s e l e c t e d   to  g i v e   the   r e q u i r e d  

f i r e   r e s i s t a n c e ,   s e a l i n g   and  h e a t   d i s s i p a t i o n .   To  a s s i s t  

in  d i s s i p a t i o n   of  h e a t   to  t h e   h e a t   s i n k   f o r m e d   by  t h e  

s t r u c t u r a l   member   t h r o u g h   w h i c h   the   f l u e   p a s s e s .  

The  m a t e r i a l   o f  t h e   c o l l a r   is   u s u a l l y   s e l e c t e d   to  h a v e  

a  d e n s i t y   w h i c h   c o r r e s p o n d s   to  t h a t  o f  t h e   s t r u c t u r a l  

member   in  w h i c h   t h e  c o l l a r   w i l l -   be  m o u n t e d  h o w e v e r   i n  

some  c a s e s   i t   is  e n v i s a g e d   t h a t   a d e q u a t e   s e a l i n g   and  h e a t  

d i s s i p a t i o n   may  b e  a c h i e v e d   w i t h o u t   t h i s   r e q u i r e m e n t .   I n  

some  c a s e s   t h e - m a t e r i a l   may  have   a  h i g h e r   d e n s i t y   t h a n -  

t h a t   of  t h e   s t r u c t u r a l   member   f o r   i m p r o v e d   h e a t   t r a n s f e r  

T h u s ,   t h e   c o l l a r   c o u l d   be  of  a  s u i t a b l y   f i r e   r e s i s t a n t  

m a t e r i a l .  

The  f i r e   s t o p   may  be  f o r m e d   f rom  a  one  p i e c e   c o l l a r   w h i c h  

may  be  p u s h e d   o v e r   a  f r e e   end  of  t he   c o n d u i t   as  i t   i s  



b e i n g   a s s e m b l e d .   H o w e v e r   f o r   e a s e   and  i n s t a l l a t i o n   a n d  

m a i n t e n a n c e   p e r f e r a b l y   t he   c o l l a r s   are  fo rmed   f rom  a t  l e a s t  

two  or  more  c o l l a r   s e g m e n t s .   I t   is  e n v i s a g e d   t h a t   in  s o m e  

c a s e s   t he   s e g m e n t s   c o u l d   be  i n t e r c o n n e c t e d   in  a  m a n n e r  

s u i t a b l e   to  t he   m a t e r i a l   of  c o n s t r u c t i o n   u s e d . T h e   s e g m e n t s  

may be  of  any  s u i t a b l e   s h a p e   and  c o n f i g u r a t i o n   to  f i t  

i n t o   a  c o r r e s p o n d i n g l y   s h a p e d   o p e n i n g   and  s e a l a b l y   e n g a g e  

w i t h   a  d u c t   of  any  d e s i r e d   s h a p e .  

The  c o n d u i t  m a y   be  of  any  s u i t a b l e   m a t e r i a l   of  c o n s t r u c t i o n  

f o r   e x a m p l e   m e t a l   or  f i r e   c e m e n t   in  the  c a se   of  c h i m n e y  

f l u e s :   T h e y  m a y   be  o f  a n y  c r o s s - s e c t i o n   f o r   e x a m p l e   s q u a r e ,  

r e c t a n g u l a r   or  o v a l - s h a p e d ,   t h e   c o l l a r   b e i n g  s h a p e d  

to  f i l l   the   s p a c e   b e t w e e n   t h e   c o n d u i t   and  the  s t r u c t u r a l  

member  t h r o u g h   w h i c h   i t   p a s s e s .   The  c o n d u i t   need  n o t  

n e c e s s a r i l y   be  u s e d   f o r   c o n v e y i n g   f l u e   g a s e s   bu t   m a y  f o r  

e x a m p l e   be  u s e d  f o r   c o n v e y i n g   c a b l e s   and  the   l i k e .  



1.  A  f i r e   s t o p   ( 1 , 3 0 , 3 5 , 4 0 , 5 0 , 6 0 , 6 5 , 6 6 , 7 0 , 7 5 , 8 0 ,  

85  to  90)  f o r   s e a l i n g   t h e   s p a c e   b e t w e e n   a  c o n d u i t  

( 2 )  a n d   t h e   p e r i p h e r y   of  an  o p e n i n g   (3)  in  a  s t r u c t u r a l  

member   (4)   t h r o u g h   w h i c h   t h e   c o n d u i t   (2)   p a s s e s ,  

c h a r a c t e r i s e d   in  t h a t   t h e   f i r e   s t o p   c o m p r i s e s   a  c o l l a r ,  

h a v i n g   a  b o r e   (8)  f o r   s c a l a b l e   e n g a g e m e n t   w i t h   the   c o n d u i t   ( 2 )  

and  an  o u t e r   p e r i p h e r y   p o r t i o n   (6)  o f  t h e   o u t e r   p e r i p h e r y  

of  t h e   c o l l a r   t a p e r i n g   in  an  a x i a l   d i r e c t i o n   f o r   s e a l i n g  

e n g a g e m e n t   w i t h   t he   p e r i p h e r y   of  t h e   o p e n i n g   ( 3 ) .  

2.  A  f i r e   s t o p   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d   in  t h a t  

the   c o l l a r   is  of  a  c e m e n t i t i o u s   m a t e r i a l ,   p r e f e r a b l y   a 

f i b r e   r e i n f o r c e d   c e m e n t i t i o u s   m i x t u r e .  

3.  A  f i r e   s t o p   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d   in  t h a t  

the   d e n s i t y  o f   t h e   m a t e r i a l   of  t he   c o l l a r   i s   s u b s t a n t i a l l y  

s i m i l a r   to   t h e   d e n s i t y   of   t h e   m a t e r i a l   of  c o n s t r u c t i o n   o f  

the   s t r u c t u r a l   member   (4)   t h r o u g h   w h i c h   t h e   c o n d u i t   ( 2 )  

4.  A  f i r e   s t o p   as  c l a i m e d   in  c l a i m   1 ,2   or  3  c h a r a c t e r i s e d  

in  t h a t   t he   t a p e r e d   p o r t i o n   (6)  of  t h e   o u t e r   p e r i p h e r y  

of  t h e   c o l l a r   c o r r e s p o n d s   w i t h   a  c o m p l e m e n t a r y   t a p e r e d  

p o r t i o n   of  t he   p e r i p h e r y   of  the   o p e n i n g   ( 3 ) .  

5.  A  f i r e   s t o p   as  c l a i m e d   in  any  of  c l a i m s   1  to  4 

c h a r a c t e r i s e d   in  t h a t   t h e   c o l l a r   is  f o r m e d   f rom  at  l e a s t  



t w o ,   p r e f e r a b l y   two  c o l l a r   s e g m e n t s   (5)  f o r   e m b r a c i n g   t h e  

c o n d u i t   ( 2 ) .  

6.  A  f i r e   s t o p   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   in  w h i c h  

t h e   c o l l a r   i n c l u d e s   a  h e a t   d i s s i p a t i n g   f i n   ( 1 0 , 6 7 , 7 1 )  

e x t e n d i n g   r a d i a l l y   f rom  t he   o u t e r   p e r i p h e r y   of  t h e   c o l l a r  

and  l o c a t e d   in  u s e ,  o n   one  s i d e   of  the   o p e n i n g   (3)  t h r o u g h  

t h e   s t r u c t u r a l   member   ( 4 ) .  

7.  A  f i r e   s t o p   as  c l a i m e d   in  c l a i m   6  in  wh ich   t h e  

f i n   ( 1 0 , 6 7 , 7 1 )   i n c l u d e s   a  s e a l i n g   f a c e   (11)   f o r   b e a r i n g  

a g a i n s t   the   s u r f a c e   of  t he   s t r u c t u r a l   member  (4)  on  o n e  

s i d e   of  the   o p e n i n g   (3)  on  i n s e r t i o n   of  the   c o l l a r   i n t o   t h e  

o p e n i n g   ( 3 ) .  

8.  A  f i r e   s t o p   as  c l a i m e d   in  any  of  c l a i m s   1  to  7  i n  

w h i c h   the   c o l l a r   is  f o r m e d   w i th   a  l o n g i t u d i n a l l y   e x t e n d -  

ing   c u t - o u t   g r o o v e   (31)   in  the   bore   f o r   a c c o m m o d a t i n g  

at   l e a s t   p o r t i o n   of  a  l o n g i t u d i n a l l y   e x t e n d i n g   seam  ( 3 2 )  

on  t he   c o n d u i t   (2)  a n d / o r   a  s e a l i n g   c o m p o u n d .  

9.  A  f i r e   s t o p   as  c l a i m e d   in  any  of  c l a i m s   5  to  8 

c h a r a c t e r i s e d   in  t h a t   t he   s e g m e n t s   (5)  a r e   c h a m f e r e d   o v e r  

a t   l e a s t   p o r t i o n   of  t h e i r   e x p o s e d   r a d i a l l y   e x t e n d i n g   m a r g i n -  

al  e d g e s   to  form  a  g r o o v e   (37)   f o r   a c c e p t i n g   a  s e a l i n g  

c o m p o u n d   ( 3 8 ) .  

10.  A  f i r e   s t o p   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   in  w h i c h  



an  a x i a l l y   e x t e n d i n g   s p i r a l   r i b   (62)   is   p r o v i d e d   on  o n e  

of  t h e   o u t e r   p e r i p h e r y   of  t he   c o l l a r   and  t he   p e r i p h e r y  

of  t h e   o p e n i n g   and  a  c o m p l e m e n t a r y   s h a p e d   g r o o v e   ( 5 2 )  

is  p r o v i d e d   in  t he   o t h e r   of  the   o u t e r   p e r i p h e r y   of  t h e  

c o l l a r   and  t h e   p e r i p h e r y   of  t he   o p e n i n g .  

11.  A  f i r e   s t o p   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   i n  

w h i c h   t h e   c o l l a r   p r o j e c t s   t h r o u g h   the   o p e n i n g   on  b o t h  

s i d e s   of   t h e   s t r u c t u r a l   m e m b e r .  


















	bibliography
	description
	claims
	drawings
	search report

